Abstract
Introduction
Adults with disabilities are more likely to be physically inactive than those without disabilities. Although receiving a health care provider recommendation is associated with physical activity participation in this population, there is little information on factors associated with primary care providers recommending physical activity to patients with disabilities.
Methods
We used 2014 DocStyles data to assess primary care provider characteristics and perceived barriers to and knowledge-related factors of recommending physical activity to adult patients with disabilities, by how prepared primary care providers felt in making recommendations. We used log-binomial regression to estimate adjusted prevalence ratios (PRs) and 95% confidence intervals (CIs) between recommending physical activity at most visits and primary care provider characteristics and preparedness.
Results
Most primary care providers strongly (36.3%) or somewhat (43.3%) agreed they felt prepared to recommend physical activity to patients with disabilities. We found significant trends between preparedness and primary care provider age (P = .001) and number of patients with disabilities seen per week (P < .001). Half (50.6%) of primary care providers recommend physical activity to patients with disabilities at most visits. Primary care providers who strongly agreed (adjusted PR, 1.74; 95% CI, 1.44-2.09) or somewhat agreed (adjusted PR, 1.36; 95% CI, 1.22-1.65) they felt prepared were more likely to recommend physical activity at most visits compared with those who were neutral or disagreed.
Introduction
In 2008, the US Department of Health and Human Services released Physical Activity Guidelines for Americans (Guidelines) (1). To obtain substantial health benefits, the Guidelines recommend that adults get at least 150 minutes per week of moderate-intensity or 75 minutes per week of vigorous-intensity aerobic physical activity, or an equivalent combination (1). The benefits of physical activity are well known and include a lowered risk of certain chronic conditions, including heart disease, stroke, diabetes, and some cancers (2). Despite these benefits, only 50% of US adults met the aerobic physical activity guideline in 2014 (3).
More than 53 million adults in the United States have disabilities (4) . Numerous health-related disparities exist between adults with disabilities and adults without disabilities (5) (6) (7) (8) (9) (10) , and adults with disabilities are more likely to be physically inactive (5, 11, 12) . However, adults with disabilities should, as they are able, meet the same aerobic physical activity guideline as recommended for all adults (1). When they are not able to achieve this amount, they should avoid inactivity and engage in regular physical activity ac-cording to their abilities (1). The Guidelines also recommend that adults with disabilities talk to their health care providers about the amounts and types of physical activity appropriate for them (1).
Health care providers are well positioned to recommend physical activity to their patients with disabilities (13, 14) . Adults with disabilities are more likely than those without disabilities to see a health care provider and have a usual source of care (15, 16) . A Centers for Disease Control and Prevention (CDC) Vital Signs report in 2014 found a significant association among adults with disabilities between receiving a physical activity recommendation from a health care provider and being physically active (12) . The report also found that only 4 in 10 adults with disabilities who visited a health care provider in the previous year reported receiving a physical activity recommendation from a health care provider; this percentage was slightly lower among adults without disabilities (12) .
Health care provider-reported barriers to physical activity counseling for the general patient population include lack of time, lack of payment, and a perception the patient may not be receptive (17) . To our knowledge, reasons health care providers may or may not recommend physical activity to their adult patients with disabilities have not been studied. Therefore, as a follow-up to the Vital Signs report, CDC fielded a module of questions to assess primary care providers' practice of recommending physical activity to adult patients with disabilities. The objective of this study was threefold: 1) to understand perceived level of preparedness among primary care providers in recommending physical activity to their adult patients with disabilities, 2) to describe their characteristics and reported barriers to and knowledge-related factors of recommending physical activity to adults with disabilities; and 3) to determine factors associated with frequency of recommending physical activity to their adult patients with disabilities.
Methods
Data were from the 2014 DocStyles survey, a web-based survey of primary care physicians and other health professionals conducted annually by Porter Novelli Public Services (18). Porter Novelli commissioned WorldOne (a market research company now merged with SERMO [19] ) to draw a sample from their Global Medical Panel. A double opt-in sign-up process along with telephone confirmation at place of work was used to verify the participants. Active panel members were invited through an email that included a link to the web-based survey. A total of 2,512 health professionals were invited to participate in the survey, with quotas set to reach 1,000 family/general practitioners and internists, 250 pediatricians, 250 obstetricians/gynecologists and 250 nurse practitioners. Screening questions limited the survey to health professionals who practice in the United States, actively see patients, work in an individual or group practice or hospital, and have been in practice for at least 3 years. Of those invited, 132 did not complete the entire survey; 161 were excluded for not meeting the screening criteria; 26 were terminated because of filled quotas, and 433 did not respond or tried to respond after the survey closed, resulting in 1,760 completed surveys and a response rate of 70.1%; family/general practitioners and internists had a response rate of 74.5%, and nurse practitioners had a response rate of 62.8% (20). An honorarium of $39 to $73, based on the number of questions posed to each specialty, was paid for survey completion.
Ninety-one questions were asked in 2014, including 8 questions related to physical activity and disability. We further limited our analyses to 1,258 primary care providers who primarily see adult patients (ie, family/general practitioners, internists, and nurse practitioners). We then excluded 49 respondents who reported that they do not see patients with disabilities, resulting in a final sample of 1,209. No individual identifiers were included in the database provided to CDC; institutional review board approval was not necessary.
Measures
Data on the following demographic and practice characteristics of the respondents included sex (male, female), age group (25-35 y, 36-45 y, 46-55 y, ≥56 y), race/ethnicity (non-Hispanic white, non-Hispanic black, non-Hispanic Asian, Hispanic, non-Hispanic other), financial situation of most of their patients (<lower middle class, lower middle class or middle class, >middle class), type of provider (family/general practitioner, internist, nurse practitioner), main work setting (individual outpatient, group outpatient, inpatient), whether or not they had privileges in a teaching hospital (yes, no), years in practice (3-8 y, 9-14 y, 15-22 y, 23-50 y), average number of adults with disabilities seen per week (<1, 1-5, 6-10, ≥11), and the type of disability most frequently seen in their practice (mobility limitation, emotional or mental health disorder, cognitive limitation, hearing limitation, vision limitation, or none of these).
To determine level of preparedness, we used responses to the statement "I feel prepared to recommend physical activity to my adult patients with disabilities." Respondents were categorized into 3 groups: 1) strongly agreed, 2) somewhat agreed, and 3) neither agreed nor disagreed (neutral), somewhat disagreed, or strongly disagreed. Because we were interested in primary care providers who agreed they felt prepared and the number of respondents who were neutral or disagreed was small, we combined these responses into a single category.
Frequency of recommending physical activity to adult patients with disabilities was categorized into the following groups: 1) most visits (at every visit or most visits), 2) patient-focused reasons (if the patient brings it up, if the patient is at risk, or it varies/ depends on patient needs), 3) other (annual wellness visit, only if time, other), and 4) never. Knowledge-related factors in discussing physical activity were 1) knowledge of the current guideline on aerobic activity (selecting 150 minutes of moderate-intensity aerobic physical activity per week) 2) that the guideline applies to adults with disabilities (yes, no, don't know), and 3) awareness of community physical activity resources for adults with disabilities. For awareness, respondents were asked to indicate their level of agreement with the following statement: "I am aware of community physical activity resources or programs available for adults with disabilities." Awareness was categorized as 1) strongly agree, 2) somewhat agree, or 3) neither agreed nor disagreed (neutral), or 4) somewhat disagreed or strongly disagreed. Reported barriers to discussing and recommending physical activity to adult patients with disabilities were categorized as 1) patient-related (lack of patient interest, lack of patient ability to participate, patients have other immediate health issues), 2) provider-related (lack of knowledge of physical activity options for people with disabilities, discomfort in speaking to a patient with a disability about physical activity), 3) system-related (lack of support from practice or health organization, lack of reimbursement, or lack of time), 4) other barrier, and 5) no major barrier. Respondents were asked to choose only one barrier.
Statistical analysis
We estimated percentages and 95% confidence intervals (CIs) of demographic and practice characteristics of the respondents, both overall and by primary care providers' level of preparedness to recommend physical activity. We estimated percentages and CIs of physical activity recommendation frequency and knowledge-related factors and barriers to physical activity recommendations by level of preparedness. We tested trends in the percentages of variables across levels of reported preparedness by using Cochran-Armitage tests, Kruskal-Wallis tests, and Spearman correlations, depending on the number of variable levels and whether the variable was ordinal or nominal. We used multivariate log-binomial regression to determine adjusted prevalence ratios (PRs) and 95% CIs of recommending physical activity to adult patients with disabilities at most visits by selected primary care provider characteristics and level of preparedness. We excluded patient characteristics and certain primary care provider characteristics from the model (ie, privileges at a teaching hospital and years of experience, because they were correlated with work setting and age, respectively). In addition, knowledge-related factors and barriers associated with level of preparedness were subsequently excluded from this model. All statistical analyses were performed using SAS version 9.3 (SAS Institute Inc).
Results
Most respondents were family/general practitioners (44.1%) or internists (37.1%) ( Table 1) . Most respondents were male (61.5%), non-Hispanic white (62.5%), and in a group outpatient practice (67.2%); 48.1% had privileges at a teaching hospital. Most reported being in practice less than 15 years (28.3%, 3-8 y; 26.6%, 9-14 y). Most saw one or more patients with disabilities per week (16.3% reporting <1 per week), and mobility limitation was the most frequently seen disability (54.6%), followed by emotional or mental health disorder (21.3%).
Overall, most respondents reported they strongly (36.3%) or somewhat (43.3%) agreed they felt prepared to recommend physical activity to their patients with disabilities (Table 1) . We found a significant trend between level of preparedness and both primary care provider age and years of practice. Nearly one-quarter (24.4%) of primary care providers who strongly agreed were aged 56 years or older, while 21.2% of those who somewhat agreed and 15.5% who were neutral or disagreed were in that age group. In addition, we found a significant trend between preparedness and number of patients with disabilities seen per week; 28.5% of those who strongly agreed that they felt prepared saw 11 or more patients with disabilities per week compared with 16.3% who were neutral or disagreed. We found no other significant trends in primary care provider characteristics by level of preparedness.
About half (50.6%) of primary care providers reported recommending physical activity to patients with disabilities at most clinic visits; we found a significant trend in frequency of recommending physical activity and preparedness level. Nearly two-thirds (62.0%) of primary care providers who strongly agreed they felt prepared, 48.5% who somewhat agreed, and 35.0% who were neutral or disagreed reported recommending physical activity at most visits (Table 2) . Conversely, although 35.7% of primary care providers overall recommended physical activity based on patientfocused reasons, 29.2% who strongly agreed, 36.5% who somewhat agreed, and 45.9% who were neutral or disagreed reported this recommendation frequency. While only 17.3% of primary care providers overall strongly agreed they were aware of community physical activity resources, 34.2% of primary care providers who strongly agreed they felt prepared to discuss physical activity also strongly agreed they were aware of community physical activity resources. We found a significant trend between preparedness level and awareness of community resources. Although PREVENTING CHRONIC DISEASE VOLUME 14, E114
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The most common barriers reported to discussing and recommending physical activity to adult patients with disabilities were patient related (Table 2 ). These barriers were most frequently reported by those who strongly agreed they felt prepared (54.0%) and decreased as level of preparedness decreased. Provider-related barriers were reported by 15.9% of respondents; 20.7% of respondents who were neutral or disagreed they felt prepared reported this as their primary barrier. System-related barriers were reported by 26.5% of primary care providers; the lowest percentage was among those who strongly agreed they felt prepared (23.2%).
Level of preparedness was significantly associated with recommending physical activity at most visits, controlling for primary care provider characteristics (Table 3) . Those who strongly agreed (adjusted PR, 1.74; 95% CI, 1.44-2.09) or somewhat agreed (adjusted PR, 1.36; 95% CI, 1.22-1.65) they felt prepared were more likely to recommend physical activity at most visits compared with those who were neutral or disagreed. Primary care providers seeing 6 to 10 patients with disabilities (adjusted PR, 1.32; 95% CI, 1.08-1.60) or 11 or more patients with disabilities per week (adjusted PR, 1.32; 95% CI, 1.09-1.60) were also more likely to recommend physical activity at most visits compared with those seeing less than 1 patient with disabilities per week.
Discussion
We found that just over one-third of primary care providers strongly agreed they felt prepared to discuss physical activity with their adult patients with disabilities, whereas about 20% were neutral or disagreed. Primary care provider age, number of patients with disabilities seen per week, and awareness of community physical activity resources were significantly associated with level of preparedness. Additionally, those who strongly agreed they felt prepared had nearly a 75% higher prevalence of recommending physical activity to their patients with disabilities at most visits compared with those who were neutral or disagreed. Identifying ways to help primary care providers feel more prepared to recommend and discuss physical activity with their adult patients with disabilities may help ensure that primary care providers can be a resource to promote physical activity among this population.
Seeing more patients with disabilities per week was significantly associated both with recommending physical activity at most visits and with how prepared the respondent felt. This finding suggests that experience interacting with this population may affect how prepared primary care providers feel and how often they discuss physical activity with their patients with disabilities. Increasing exposure to people with disabilities in medical school curricula and developing disability-related competencies for health professionals are proposed as ways to enhance providers' ability to address the needs of this population (21,22).
We found a positive association between preparedness and awareness of community physical activity resources; more than onethird of primary care providers who strongly agreed they felt prepared also strongly agreed they were aware of such resources. Although only 10% of primary care providers who felt prepared reported lack of knowledge about resources as their primary barrier to recommending physical activity, this percentage nearly doubled among primary care providers who were neutral or disagreed. Awareness of community resources may be particularly important, because receiving information about such resources in conjunction with advice to engage in activity can be more helpful to patients than physical activity-related counseling alone (21). Increasing primary care provider awareness of national, state, and local resources for people with disabilities (eg, YMCAs, local chapters of Special Olympics, Arthritis Foundation programs, accessible parks and recreations centers) may assist primary care providers in feeling more prepared to address and discuss physical activity options with their patients with disabilities. Additionally, public health programs and other organizations have resources to help primary care providers prepare to discuss physical activity with their patients with disabilities, including the National Center on Health, Physical Activity and Disability's Physician Toolkit (23), Exercise is Medicine (24), and CDC's Disability and Health Physical Activity website (25).
The most frequently reported category of barriers was patient-related. One such barrier was the perception that patients with disabilities have other immediate health needs. Although intensive behavioral counseling on physical activity is not explicitly recommended for the general population (26), it is for those at high risk for certain chronic conditions, such as cardiovascular disease (27,28). Because many chronic conditions, including cardiovascular disease, are more prevalent among adults with disabilities than among adults without disabilities (5,12), primary care providers might consider focusing on the chronic condition risk status of their patients with disabilities in considering physical activity counseling for this population.
Other patient-related barriers were perceptions that patients lack interest or are unable to participate in physical activity. One possible solution may be to weave a recommendation for physical activity into discussions of other related health issues, such as falls, balance, and endurance, rather than addressing physical PREVENTING CHRONIC DISEASE VOLUME 14, E114 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
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The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. activity separately (29). Merging these discussions may also assist primary care providers who cite lack of time as their primary barrier (16% of primary care providers in our study). In addition, some patients with disabilities may be unable to participate in the amounts of physical activity recommended by the Guidelines. Most (81.5%) primary care providers in our study were not able to identify the current aerobic physical activity guideline, and the survey did not ask primary care providers how much physical activity they are recommending to their patients with disabilities. The Guidelines state that adults with disabilities should participate in physical activity as they are able and avoid inactivity (1). Primary care providers can help patients with disabilities identify activities consistent with their abilities and encourage them to participate in shorter bouts of activity to increase their activity level. Furthermore, because socioeconomic disparities (ie, lower income and levels of education) (5) exist between adults with disabilities and adults without disabilities, adults with disabilities may face additional barriers, such as costs and transportation (30). Recommendation of a home-based program (30) or a low-cost accessible community program (25) may support patient participation.
This study has several limitations. First, our results may not be representative of all US health professionals, and they may reflect only the perspectives of primary care providers. In addition, because the sample was not randomly selected, the primary care providers who participated may differ from those who did not participate. However, the distribution of age, sex, years of practice, and regional locations of the 2014 DocStyles sample was similar to that of the 2014 American Medical Association master file (20). Second, our results may be subject to nonresponse bias; primary care providers who participated may have answered survey questions differently than primary care providers who did not participate. Third, responses are self-reported and may be subject to social desirability bias, thus, certain items may have been overreported or underreported. Fourth, all responses are from the perspective of the primary care provider and may not represent their patients' perspectives. Finally, DocStyles questions are not evaluated for reliability or validity. However, DocStyles is developed with input from clinical medicine and public health experts and provides a unique perspective of US health professionals.
Health disparities among people with disabilities are well documented (5-7,9,10), including the greater likelihood of being physically inactive compared with people without disabilities (11, 12) . The current Guidelines recommend that adults with disabilities consult with their health care providers about how much and what type of physical activity is best for them (1), and a provider recommendation is associated with physical activity participation among this group (12) . We found that those who feel prepared to discuss physical activity with their adult patients with disabilities are more likely to recommend it to them regularly. Increasing primary care provider knowledge and use of existing public health tools may facilitate provider recommendation of physical activity to adults with disabilities. Further understanding of barriers primary care providers face can aid in developing additional targeted public health resources. a Categories are based on responses to following statement: "I feel prepared to recommend physical activity to my adult patients with disabilities." Respondents were categorized into 3 groups: 1) strongly agreed, 2) somewhat agreed, and 3) neither agreed nor disagreed (neutral), somewhat disagreed, or strongly disagreed. Because we were interested in primary care providers who agreed they felt prepared and because the number of respondents who were neutral or disagreed was small, we combined these responses into a single category. b Based on the appropriate test for trend on the distribution of the characteristic across the levels preparedness, including Cochran-Armitage test, Kruskal-Wallis test, and Spearman correlation. c Other includes Native Hawaiian or Other Pacific Islander, American Indian or Alaska Native, ≥ 2 races, and other race.
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